The present study conducted in Betana wetland, Morang, Province number 1, Nepal. The study based on the field survey in order to find out the avifaunal composition. In the present study, total 320 individuals of birds belonging 49 species, 30 families and 15 orders reported from Betana wetland based on field observation. The highest proportions of individuals recorded from the sampling station F1 forest area was 35% (n=112). The highest number of species (n= 15) recorded belong to the order Passeriformes with nine families, followed by Coraciformes with three families and four species then Pelicaniformes with two families and six species. Of them, two species viz. Grey-headed fish eagle (Icthyophaga humilis) and Lesser Adjutant Stork (Leptoptilos javanicus ) are kept under near threatened (NT) and vulnerable (VU) category of IUCN Red List of threatened species. About 70 % of total bird recorded was resident type and about 35% of total recorded bird species common in abundance. The species richness and abundance of avifauna found higher in winter season than summer. Compared to the previous study, birds belonging to four more families and five more orders recorded this time. The Shannon-Weiner diversity index and species evenness of avifauna from the study area found 1.332 and 0.789 respectively.
Introduction
After forest, more than a quarter (27%) of Nepal's nationally threatened birds inhabits in wetlands [1] . Out of 886 species of Bird species recorded so far in Nepal, about 42 species recorded in Nepal are listed in IUCN Red List of globally threatened birds, 35 globally near threatened and 167 species are nationally threatened [2] . More than 230 species of birds found to be wetland-dependent in Nepal [3] . Wetlands are among the most productive ecosystem in the world. The wetlands of Nepal well known for their unusually rich biodiversity. They occupy approximately five percent of the total area of Nepal in the form of rivers, stream, lakes, reservoirs, village ponds, paddy fields, marsh and swampland. There are over 405 wetland areas in Nepal from the Terai to the Himalayas. The loss of diversity of the water birds reduces the natural resource base of the country. Wetlands are one of the most threatened habitats because of their vulnerability and attractiveness for development [4] . Betana wetland is an important recreational destination with great potential of wildlife including bird diversity. Now this area has established as a picnic spot and other recreational activities that have created lots of problem on habitat, breeding and feeding activities of birds. Firewood collection and grazing are the prominent human-induced disturbances of this area. The forest area of wetland dominated by Sal (Shorea robusta) followed by Khair-Sissoo (Acacia catechu-Dalbergia sissoo) and mixed forest. Grassland flora consisted of a combination of wetland herbs and moist grass species that are commonly composed of Imperata cylindrica, Cyperus papyrus, Digitariya ciliaris, Bulbostylis barabata, Erasgrostis tentella, Cyperus totundus, Polygonum spp.etc [5] . Data on the avifaunal composition of this area is not adequate to assess conservation needs. Only a little information from records of bird watchers, nature guides etc. are available. Hence, the present study was essential to provide baseline data on avifaunal composition for the proper conservation and management initiatives.
Study area
Betana wetland is a freshwater pond situated between 26.659106° N to 87.428814° E and 26.662894° N to 87.434018° E at an elevation of 123 m msl, covering 5.5 ha area in Belbari municipality of Morang district. It is one kilometer far from the Belbari Bazar in the east. The wetland area remains surrounded by Sal forest from east, north and west sides whereas Mahendra highway lies adjacent on its south. The depth of the pond varies from 0.5 to 1.5 m in the dry season and 1 to 2.5 m in monsoon season [6] . The study area experiences a tropical monsoon climate with winter, summer and rainy seasons in a year. The soil is alluvial type and the average annual temperature of 24.6 °C. The average rainfall is 2256 mm per year and about 90% of rainfall occurs within three months of monsoon seasons (June-August) [7] . 
Material and methods
Study of the avifaunal composition of Betana wetland carried out for six months from February 2017 to July 2017. Therefore, the birds of summer, winter and monsoon season observed within a short field visit period. Regular visits of the study site done almost once a week on every Saturday morning between 7 -10 am and 4-6 pm in the evening in order to know the avifaunal composition. The bird census was done by applying the Point Count Survey Method within the radius of 50m [8] . In the direct count method, counts performed in the four sampling stations (F1, F2, W1 and W2) repeatedly. To prevent overlapping, the total number of individuals counted only for every two or three species during the first sightings of field visits. Some birds photographed with the help of Canon Powershot SX520 HS 42x 24-1008mm 16 MP optical zoom digital camera. The primary data collected by direct observation of species with the help of Bushnell H2O Waterproof/Fogproof Prism Binocular 10 x42 mm. While secondary data collected by the help of a questionnaire, reviewing literature such as journals, articles, proceedings and books. The geographical coordinates were taken by using Garmin eTrex 10 Worldwide Handheld GPS navigator. The identification of birds done by direct observation method. Birds were observed within transect of 100m and identified with the help of field guide books of Ali and Ripley [9] , Fleming et al. [10] , Shrestha [3] and Grimmett [1] , Grimmett et.,al. [11] and Pradhan [12] . Photograph of unidentified species identified with the help of subject expertise of Post-graduate campus, Biratnagar. For the birds, which are shy and not observed directly, the call count method employed for their identification. The study area divided into four pockets (Map1). Bird observation done at these four pockets viz. the forest area F1 (west) and forest area F2 (east), wetland area W1 (east) and wetland area W2 (west) of Betana wetland area. Four line transects were set along the two forests sampling areas (F1 and F2) and two wetland areas (W1 and W2). Each pocket used as the reference points for the point count method. Observations of birds carried out on each 50 m radius of each pocket. The collected data represented in the tabular form by using Microsoft Excel. Shannon-Weiner diversity index and species evenness calculated by using by using SPSS software version v23. Shannon-Weiner diversity index (H) is an index that commonly used to characterize species diversity in a community. It calculated by the following function:
where, pi = proportionoftotalsamplerepresentedbyspeciesi S = speciesrichnessornumberofdifferentspeciesinagivenarea E = Evenness = H ln (S)
Results
In the present study, 49 species of birds belonging to 30 families and 15 orders reported from Betana wetland based on field observation ( Table 1 ). The highest number of species (n= 15) recorded belong to the order Passeriformes with nine families. The total number of individuals of birds in all four sampling stations were 320. The highest number of individuals recorded from the sampling station F1 forest area was 35% (n=112). Similarly, 27% (n=89) from W1, 23% (n=76) from F2 and 13% (n=43) from W2. The Shannon-Weiner diversity index of avifauna at four sampling stations found 1.334 and that of species evenness found to be 0.789. Similarly, the rest of the orders in terms of species richness recorded as Coraciiformes (3 families and 4 species). Pelicaniformes (2 families and 6 species), Accipitriformes (2 families and 4 species). Piciformes (2 families and 2 species), Charadriformes (2 families and 2 species), Anseriformes (2 families and 2 species), Strigiformes (one family and 3 species), Columbiformes (one family and 3 species), Cululiformes (one family and 2 species), Ciconiformes (one family and 2 species) and the orders representing one family and one species were Suliformes, Gruiformes and Psittaciformes. Out of 49 total species, 34 species (69.38%) of birds were of the resident type, 9 species (18.36%) were winter visitor and 6 species (12.24%) were summer visitors (Fig 3) . Of them, 34.69% species (n= 17) were common, 24.48 % species (n=12) of birds were common, 22.44% (n=11) species were occasional and 18.36% (n=9) species were uncommon (Fig 4) . The number of bird species were recorded from the sampling area were F1 = 32.65% (n=17), F2= 34.69% (17), W1= 20.40% (n=10) and W2 = 12.24% (n=06) respectively ( Fig  5) . 
Discussion
In the present study most of the birds were found belong to the order Passeriformes including nine families and 15 species, followed by Coraciformes with three families and four species then Pelicaniformes with two families and six species. Of them, two species Grey-headed fish eagle (Icthyophaga humilis) and Lesser Adjutant Stork (Leptoptilos javanicus ) are kept under near threatened (NT) and vulnerable (VU) categories of IUCN Red List status of threatened species respectively [13] . Surana [14] reported 109 species of birds from Chimdi lake. They belong to 34 families where 28 species were resident, 27 species were winter visitor, 17 species were summer visitor 37 species were migratory. Of them, 16 species were common, 23 species were fairly common, 25 species were occasional and 45 species were scarce. Pokharel [15] Weiner diversity index and evenness index 1.27 and 0.82 respectively. In the present study, it was found to be 1.332 and 0.789 respectively. This indicates the study area now has higher diversity and species evenness.
Conclusions
Compared to the previous work, birds belonging to four more families and five more orders were recorded this time. However, total numbers of species were recorded less during the present study. The species richness was found higher in winter season than summer. This may be due to easy availability of food, suitable climate, temperature and migration of species. During the present survey, 320 individuals belonging to 49 species of birds under 30 families and 15 orders have been recorded from the Betana wetland, which proves that the study area is one of the suitable habitats for avifaunal abundance. About 70 % of total bird recorded was found to be the resident type and about 35% of total recorded bird species were found common. The maximum species of birds were recorded from the forest area 67.34% (n= 33) where the maximum number of individuals were found 35% (n=112).
Of them maximum number of species 69.38% (n=34) species of birds were resident type. The major threats to the avifauna in the study site were found to be deforestation, overgrazing, bird killing by using catapult and pollution due to recreational activities.
